omy (Soil Survey Staff, 1999) includes six taxonomic categories (in decreasing rank): order, suborder, great
tion planning.
MATERIALS AND METHODS

I
n early 1899, the USA launched The National Cooperative Soil Survey Program to inventory soils at a Data Sources national scale (Smith, 1983; Morse, 1999) . The methods
The 1997 version of STATSGO was the database used in for classifying soils were gradually improved as more this study (SCS, 1992; Reybold and Gale, 1989) . STATSGO soil surveys were conducted. The primary soil unit or is a Geographic Information System (GIS) based relational taxon in field mapping was the soil series, or phase of database compiled by the National Resources Conservation series. Over the past century, as the concept of series Service (NRCS), which was made by generalizing detailed soil has evolved, the number of series identified in the USA survey data. The level of mapping detailed in STATSGO was has grown to more than 21 000 (http://soils.usda.gov; designed for broad planning and management uses covering verified 13 May 2003). The result of several attempts state, multi-state, and regional areas, and is the only soil database available for evaluating abundance and distribution of to generate a system to place systematically all these national soil resources. The mapping scale for the STATSGO soils within an integrated organizational framework redata is 1:250 000 (with the exception of Alaska, which is sulted in the present USDA/NRCS Soil Taxonomy 1:1 000 000) with a minimum mapping unit area of 6.25 km 2 . (Marbut, 1922 (Marbut, , 1935 Baldin et al., 1938; Albeiter, 1949;  Some soil series are not included in the STATSGO database Smith, 1963 Smith, , 1983 Smith, , 1984 Soil Survey Staff, 1960 , 1975 if their area is too limited to fit this scale. Data for all 50 1987, 1990, 1994, 1996, 1998) . The current Soil Taxonstates and the Puerto Rico territory were used. The original projection of STATSGO was retained except that the datum was changed from Clarke 1866 to NAD83 by ARC/INFO sol order. (Environmental Systems Research Institute, 1999 ).
The differences among the taxonomic structure of the orders (or any category) likely reflects a combination of real differences in the range of soil and environmental
RESULTS AND DISCUSSION
characteristics of these groups and the degree to which Taxonomic Structure of the Soils in the USA each order has been developed during the evolution of There are six categories of taxonomic tree "branches" the taxonomy. However, some attributes of the data in the current soil taxonomic system, though the strucset may also contribute to the patterns. In STATSGO, ture of the tree, and the number of "leaves," provides an taxonomic information of taxa in the lower categories interesting perspective into the way the Soil Taxonomy is not complete. For example, soil components in Alaska works. To understand this structure, the number of subare only reported to the subgroup category, and this orders generated by each order is presented in Table 1 missing taxonomic information in the lower categories has not considered or addressed in this study. Second, and the number of taxa generated by the remaining categories is summarized in Fig. 2 . To explain these not all soils are included in STATSGO because of the current STATSGO scale. Finally, revisions in soil taxonresults in detail, Alfisols are used as an example. Alfisols 
Fig. 2. Continued
omy since the 1997 STATSGO version was compiled 139 MLRAs. Considering its five suborders, two exist have changed taxa throughout the system, a revision in 43 MLRAs, while the other three occur in 27, 73, that will likely continue as soil taxonomy is further and 81 MLRAs, respectively. Among the 31 great tested and refined to adequately meet observed propergroups, three great groups exist in two MLRAs, four in ties in the field (Soil Survey Staff, 1998; Swanson, 1999 
Distribution of the Soils in the USA
A general pattern of spatial distribution (wideness) is that the taxa at the lower categories of Soil Taxonomy The distribution of each taxon in different MLRAs become more site specific. As the hierarchical category is summarized in Table 2 . Alfisols are again used to explain the results of the analysis. Alfisols are found in decreases, the number of MLRAs containing a particu- (Fig. 3) , thus only the range of the abundance (minimum spread taxa because the most regions of the country and maximum abundance) in each categorical level of contain geologically young landforms. Vertisols, Andisthe remaining nine orders is presented in Table 3 . ols, and other selected orders and lower categories occur
The general pattern of the abundance distribution of in the regions with specific geological conditions that the taxa is that the distributions are asymmetric, i.e., all partially define the MLRA.
of the abundance distributions are positively skewed, The distribution of soils among the MLRAs is underconcentrated around the left end, and close to the taxon standable in terms of soil formation. The constellation of with the smallest abundance. This distinctive feature is state factor values that control soil development varies a typical lognormal distribution (Crow and Shimizu, continuously and greatly with space (Jenny, 1941 (Jenny, ), 1988 , which indicates that most of the U.S. soils are which will be reflected in the spatial distribution of soils relative small in area extent. It is important to note that at all categories of the classification, especially at family the shape of the histogram is influenced, to a certain and series categories. As recorded in STATSGO, 10 662 degree, by the number of classes chosen. Figure 3 was (51.2%) out of 20 825 taxa in all the taxonomic categomade so that as few classes as possible were chosen ries fall into only one MLRA. The numbers of taxa that given the number of the taxa at each category. occur only in one MLRA might be expected to be much
The abundance varies dramatically among the taxa higher if all soils in USA were included in STATSGO, at each taxonomic category. The largest great group, since those excluded have very small area extents and subgroup, family, and series are Cryaquepts (571 322 are likely to be more restricted to specific locations km 2 ), Histic Pergelic Cryaquepts (405 722 km 2 ), clayey, and associated state factors. This trend toward "soil kaolinitic, thermic Typic Kanhapludults (91 303 km 2 ), endemism," particularly at the series level, has imporand the Valentine series (mixed, mesic Typic Ustipsamtant implications regarding the preservation of natural ments) (43 735 km 2 ), respectively. The Valentine series soil diversity in the face of land use activity (Amundson, is the dominant soil in the sandhills of Nebraska, one 1998 Nebraska, one , 2000 Ibá ñ ez et al., 1995) . The preservation of of the largest dune fields in the world. Cryaquepts are undisturbed tracts of specific soil characteristics that are abundant because they are partially defined by cold highly restricted geographically is difficult to achieve in temperatures that occur over a large land area in Alaska. the face of highly concentrated land activities such as If only the soils in the conterminous USA are considagriculture. Although these concepts are intuitively recered, the largest great group, subgroup, family, and seognized by pedologists, our analysis provided a quantitative measure of the soil "endemism" in the USA.
ries are Hapludalfs (407 213 km ( 255 133 groups, 36 (97.3%) of the subgroups, 378 (90.6%) of tors. The abundance distribution of soils is asymmetric, the families, and 750 (90.7%) of the series exist in only concentrated close to the taxon with the smallest abunone MLRA. Because a large number of series are exdance, suggesting that the area extent of most soils is cluded from the STATSGO database because of their very limited. Five (2.1%) great groups, 37 (2.1%) sublimited area extent, there are other more rare taxa that groups, 417 (6.7) families, and 827 (6.3%) series were exist in the USA, but do not show up in our analysis.
less than 10 km 2 in area (rare taxa as defined in this To capture fully the number and location of all rare study). Among the rare taxa, four (80%) rare great soils will require the use of the Soil Survey Geographic groups, 36 (97.3%) rare subgroups, 378 (90.6%) rare database (SSURGO), which presently only is available families, and 750 (90.7%) rare series were found in only for select locations in the USA (Reybold and Gale, one MLRA. The portion of rare soils might be much 1989). Regardless, our analysis illustrates that a large higher because not all the soils are included in STATnumber of soils in the USA are rare. Rare soil may SGO because of their too limited area. Results of this have its own unique ecological function or historical study provide an overview on the taxonomic structure information. It will be useful to evaluate the value of of the soils in the USA. The spatial and abundance their qualities in future work.
analyses of the soils provide a perspective useful for The USA represents a relatively small area of the discussions of the rarity and preservation of soil reworld. Therefore, it may be argued that soils described sources in the USA, a topic whose importance is likely above may not be rare if the entire earth is considered.
to grow in conjunction with increasing interest in global The data to test this hypothesis are currently not availbiodiversity and greater and more intense human uses able. However, according to our work, it would seem of the world's soil resources. that soils are not widely spread and that they appear to be specific to particular locations. Therefore, it is possi-
